ABSTRACT: An experiment was conducted to evaluate feather meal as a source of Val in lactating sow diets. Sows (five farrowing groups; mean parity = 2.34) were allotted to one of two dietary treatments on the basis of ancestry, parity, and weight and date of d 110 of gestation. The treatment diets included 1) corn-soybean meal lactation diet (n = 40) or 2) corn-soybean meal lactation diet with 2.5% feather meal (n = 39). The diets were formulated on an equal Lys basis. All litters were adjusted to 10 pigs within 24 h after farrowing, and all sows weaned at least nine pigs. Sows were bled at 110 d of gestation and at weaning, and serum urea N was determined. Backfat thickness was determined ultrasonically at 110 d of gestation and at weaning. Serum urea N and backfat thickness at d 110 of gestation were used as covariates for serum urea N and backfat thickness at weaning, respectively. The litter response criteria (weaning weight, litter weight gain, and percentage survival) were not affected (P > .10) by feather meal. The sow response criteria (weaning weight,
Introduction
Sow productivity continues to increase, resulting in increased nutrient needs to support this increased production. The Lys requirement of sows was increased from . 60% in 1988 60% in (NRC, 1988 to as high as 1.03% (depending on production) in 1998 (NRC, 1998) . The requirements for the other amino acids also have changed, and research has been conducted to document these changes. Rousselow and Speer (1980) reported the Val requirement of lactating sows to be no greater than .68% of the diet. Recently, however, Richert et al. (1996 Richert et al. ( , 1997a 1 Approved for publication by the director of the Louisiana Agric. Exp. Sta. as manuscript no. 99-11-0205. 2 Research supported in part by the Poultry, Protein, and Fat Council, Tucker, To whom correspondence should be addressed .
Received April 16, 1999 . Accepted August 14, 1999 120 weight loss per day, weaning backfat thickness, change in backfat thickness, ADFI, and days to estrus) were not affected (P > .10) by feather meal. Sows fed feather meal had increased (P < .01) serum urea N and tended (P = .15) to have decreased sow weaning weight. Following the initial analysis of the data, the data set was split into two groups: 1) sows with litters gaining less than 2.17 kg/d (n = 19 and 20 for control and feather meal diets, respectively) and 2) sows with litters gaining more than 2.17 kg/d (n = 21 and 19 for control and feather meal diets, respectively). These two groups were analyzed separately. In sows with litters gaining less than 2.17 kg/d, the litter and sow criteria were not affected (P > .10) by treatment. In sows with litters gaining more than 2.17 kg/d, sow weaning weight was decreased (P < .04) and sow weight loss (P < .02) and serum urea N (P < .01) were increased in sows fed feather meal. Feather meal (as a source of Val) did not improve litter weight gain, but it increased serum urea N.
reported that high-producing sows require 1.15% Val, or Val:Lys ratios of 1:1 to 1:1.15. In contrast to the research of Richert et al. (1996 Richert et al. ( , 1997a , the NCR-42 Committee (1998), in a cooperative study, reported no benefit of dietary Val in excess of .80% of the diet (Val:Lys = .89:1). Similarly, Boyd et al. (1999) reported no benefit of Val:Lys ratios greater than .9:1 in a diet providing .95% Lys. All of the aforementioned research used crystalline L-Val to adjust Val concentrations in the diet. Although the requirement for Val is open to debate, a typical corn-soybean meal diet formulated to contain 1.0% Lys will contain .87% Val. Thus, to exceed a Val:Lys of .9:1, one must add Val. Currently, L-Val in crystalline form is expensive, and the cost may not be justified, particularly because of the inconsistency in research reporting the effects of added Val on sow productivity. A number of practical feed ingredients have Val:Lys ratios exceeding 1:1, and they may provide an economical method to alter the Val:Lys in practical diets. One such feed ingredient is feather meal, which contains 5.88%
Val and 2.08% Lys, a Val:Lys ratio of 2.83:1 (NRC, 1998) .
Therefore, the purpose of this experiment was to evaluate the use of feather meal to alter the ratio of Val:Lys in lactating sows diets and to assess whether this dietary change affects sow lactation performance.
Materials and Methods
General. Purebred Yorkshire or F 1 white line sows from the Louisiana State University Agricultural Center Swine Unit were allotted to two treatments on d 110 of gestation. They were allotted to treatments on the basis of parity, ancestry, and weight and date of d 110 of gestation. There were 79 litter observations in the experiment, 40 on the control diet and 39 on the diet with feather meal. The experiment was conducted over five different farrowing groups. Litters were adjusted to a minimum of 10 pigs within 24 h after farrowing, and all sows weaned at least nine pigs. The experiment was approved by the University Animal Care and Use Committee.
During gestation, sows were fed a corn-soybean meal diet containing .70% Lys, .95% Ca, and .75% P. This diet was fed at a rate of 1.8 kg/d during all but the last 3 wk of gestation, when feed intake was increased to 2.3 kg/d. Sows were moved into the farrowing house on d 110 of gestation. After farrowing, the experimental diets were fed, and feed intake was gradually increased to ad libitum intake by d 5 of lactation. Experimental diets were fed until weaning at approximately 16 d of age. The farrowing facility was treated as an all-in, allout facility.
The dietary treatments (Table 1) were a corn-soybean meal diet or a corn-soybean meal diet with 2.5% added feather meal. Both diets were formulated to provide 1.04% total Lys.
Sows were weighed on d 110 of gestation and at weaning. Feed was not offered to sows on the day of farrowing, but feed intake was measured daily thereafter. A blood sample was collected from the anterior vena cava before farrowing (before the treatment diets were provided) and near weaning on each sow (except sows in farrowing Group 5) and analyzed for serum urea N (Laborde et al., 1995) . The initial sample collected before farrowing was used as a covariate for the sample taken near weaning. Also, backfat thickness was determined on each sow before farrowing and near weaning by a trained technician using real-time ultrasound (Aloka 500V, Corometrics Medical Systems, Wallingford, CT). The number of days to estrus was determined for each sow. Pigs were weighed within 24 h after birth and at weaning.
The response criteria included sow body weight change, sow feed intake, sow backfat change, days to estrus, pig survival, pigs weaned per litter, pig weaning weight, and litter weight gain.
Statistical Analyses. Data were analyzed with analysis of variance procedures appropriate for a randomized NRC (1998) . Numbers in parentheses are true ileal digestibility values. For the diet with feather meal, the second number in parentheses is the true ileal digestibility value using the analyzed values for total amino acids and the true digestibility coefficient in NRC (1998).
complete block design (Steel and Torrie, 1980) . Initial data (sow weight, litter weight, backfat, and serum urea N), parity, lactation length, and number of pigs after cross-fostering were analyzed with treatment in the model statement and farrowing group as a block. Data for number of pigs weaned were analyzed with treatment in the model with farrowing group as a block, and number of pigs after cross-fostering was used as a covariate. Data for serum urea N were analyzed with treatment in the model with farrowing group as a block, and initial serum urea N was used as a covariate. All other data were analyzed with treatment in the model with farrowing group as a block, and lactation length and number of pigs after cross-fostering were used as covariates. All measurements involving weights and backfat contained their respective initial values as covariates in the model. 
Results and Discussion
Addition of feather meal to the lactation diet did not affect (P > .10) litter weight at weaning or percentage survival at weaning, and no trends were observed in the data (Table 2) . Sow weight at weaning tended to be reduced (P = .15) in sows fed feather meal. Serum urea N was higher (P < .01) in sows fed feather meal, and this may have been due to the increased level of protein in the diet with feather meal.
The addition of Val to sow diets has shown the most benefit in high-producing sows. The average litter weight gain in our sows was 2.17 kg/d in a 16-d lactation. We divided our data into sows with litter weight gains of more or less than 2.17 kg/d and reanalyzed the data. In sows with litters gaining less than 2.17 kg/d, no significant effects were observed (Table 3 ). In sows with litters gaining more than 2.17 kg/d, sow weaning weight was reduced (P < .04) and weight loss during lactation and serum urea N were increased (P < .02) by feather meal (Table 4) . There also was a tendency (P = .18) for sows fed feather meal to return to estrus earlier than sows fed the control diet. Richert et al. (1996 Richert et al. ( , 1997a reported no effect of dietary Val on days to estrus, but in another report (Richert et al., 1997b) dietary Val increased days to estrus.
Our data are in agreement with the recent reports by the NCR-42 Committee (1998) and Boyd et al. (1999) , who reported no beneficial effect of additional Val to practical sow diets. However, our data are not in agreement with the results of Richert et al. (1996 Richert et al. ( , 1997a , who reported that Val:Lys ratios in excess of 1:1 improved sow productivity. One possible reason for the discrepancy between our results and those of Richert et al. (1996 Richert et al. ( , 1997a is the difference in lactation length. In the research of Richert et al. (1996 Richert et al. ( , 1997a , the lactation lengths ranged from 20 to 26 d, whereas our average lactation length was less than 16 d. As nursing pigs increase in weight, their demands for nutrients increase, and, thus, milk production by the sow increases. As milk production increases, nutrient demand increases, some of which must be derived from the diet, but some of which will come from the sow's tissues (NRC, 1998) . Milk production probably peaks sometime between 20 and 30 d of lactation (Pomar et al., 1991) . Thus, the longer lactation lengths used by Richert et al. (1996 Richert et al. ( , 1997a may have increased the nutrient needs of their sows compared with our sows. One would expect, though, that the Lys needs would increase in proportion to the Val needs, resulting in no change in the Val:Lys ratio. Richert et al. (1996 Richert et al. ( , 1997a suggested the need for a greater Val:Lys ratio than we used. In addition, Richert et al. (1996) observed a linear increase in litter weight by d 7 of lactation as Val level in the diet increased. Also, Boyd et al. (1999) observed no response to Val in sows lactating for 19 d. Thus, varying lactation length seems not to be responsible for the difference in the results obtained.
In research evaluating amino acid requirements of animals, it is important to have an amino acid-deficient basal diet. In our research and in the research of the NCR-42 Committee (1998) and Boyd et al. (1999) , it is possible that sows fed the control diets were consuming adequate Val, such that additional Val would provide no further response. In the research of Richert et al. (1996 Richert et al. ( , 1997a , sows fed the control diets were consuming approximately 40 to 45 g/d of Val, and incremental responses were obtained to levels as great as 60 to 70 g/ d. Our control sows and those of the NCR-42 Committee (1998) were consuming 50 and 47 g/d of Val, respectively, which, based on the research of Richert et al. (1996 Richert et al. ( , 1997a , should have been deficient, such that a response should have been observed. The control sows used by Boyd et al. (1999) were consuming approximately 62 g/d of Val, which may have been adequate such that no additional response would be observed. With the exception of the lactation length discussed previously, the other sow production variables, such as number of pigs weaned, litter weight gain, and Lys intakes were similar between our research and that of Richert et al. (1996 Richert et al. ( , 1997a , the NCR-42 Committee (1998), and Boyd et al. (1999) . In our experiment, sows fed feather meal consumed slightly less feed than sows fed the control diet (Table   2 ). Valine intakes averaged 49.6 g/d for the control sows and 53.5 g/d for those fed feather meal. This difference in Val intake may not have been sufficient to result in differences in sow and litter production variables. However, no trends are evident in the data to suggest that this might be the case.
In summary, feather meal addition, as a source of Val, to lactating sow diets did not improve sow or litter performance. Feather meal increased sow weight loss in very-high-producing sows and reduced the time to return to estrus. The reduction in days to estrus is a positive effect and is worthy of additional research.
Implications
The results of this research indicate that additional valine in the form of feather meal supplementation of lactating sow diets does not affect sow productivity. Our data indicate that .10% total supplemental valine from feather meal will not affect sow productivity in sows fed corn-soybean meal diets formulated to provide 1.0% lysine.
